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This guide provides/a detailed -summary ot 
information, techniques, and examples offered in an ^udio 
developed to help students teach themselves physical skil 
section I introduces the topic and the objectives of the 
section II provides concrete examples of adults learning 
skills. Sectiofn^Til presents and discusses nine general principle^ 
for learning physical skills which relate to: (1) correctly doing a 
sequence of actions, recognizing cues for beginning and stopping an 
action, recognizing the results of actions/ -knowing the standard for 
good results, comparing the results to the standard, and changing the 
actions if they do not conform to the standard; (2) oljs^rving a model 
perform a motor skill and .imitating the behavior; (3) beginning to , 
learn a physical task with the actions that are simple and slow, and 
with sensory cues and large areas or targets; (4) shaping behavior as 
a new skill is learned; (5) using prompts to begin learning a new v 
skill; (6) getting high quality feedback on peff ormajnce ; ( 7 ) allowing 
oneself a short delay after getting feedback; (8) distributing 
practice time over shorter sessions; and (9) practicing *under varied 
conditions. In section IV, advice is given on special topics 
including building up sp6ed; correcting habitual mistakes and 
breaking bad habits; understanding what one can expect of oneself 
wherf learning physical skills; and using techniques involving games, 
competition, audiences, and striving. (HB) 
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IOW TO TEACH YOURSELF PHYSICAL SKILLS: 



AN AUDIO TAPE FOR COLLEGE STUDENTS WITH > ■ 
SOME INTRODUCTORY COMMENTS AND A DETAILED OUTLINE . 



•4 by Daniel L, Hodges , Ph. D., Coordinator of Testing ■ 

Lane Community College, Eugene, Oregon 97405 » r 

Many of the students at the community college where I work ^ \ 

take vocational j^ograms where -they must learn physical skills. * 
Such programs raJjR, f rom mechanics and welding to typing, 
nursing, and dental hygiene. Also many students take physical ^ 
education, art, and music courses; these too require students to , 
de-velop a motor skill. Unfortunately, many of these students 

have trouble because they do not know effective ways to develop / ^ 
physical skills. When they learn slowly, they conclude 

j/stakenly that they don't have "high aptitude >! and they get' v 
discouraged and quit. Nor do many teachers have the detailed " ■ • 

^rifcwledge of how motor skills are -learned so rttyat they can adjust 
^heir teaching to get ohe ^jest progress from their students. 

^Whefe can such students get help? How can they learn how to A 
learn the physical skills they need? Although many books on" the 
subject exist-^both popular and technical — it is a sad fact that 
few students know about them and still fewer use them. Although v 
many instructors know spmething .about "physical skill acquisition, 
the typical instructor knows only a few methods and often doesn't 
transmit such knowledge effectively to the students. And 
although our general culture contains many bits and pieces of 
wisdom on learning physical skills, it is of ten contaminated" with 
misinformation and corrupted with American values of -pushing and 
straining and expecting instance gratification. So these 4 sources, 
of potential information ^ not seem to be tod helpful. 

p As I have thought about this problem, it seemed to me that ^ 

it would help a lot of sstudents to have available a source of * 
information on the techniques of motor skill learning. Such a ' 
source should Ibe short, nontechnical, and full of examples that 
cover a wide range of physical skills. It should cover the 
major findings as reported by modern research. It should also 
contain information useful to instructors who teach most physical 
skills. It should be pbssible for students who prefer to listen 

to information to be able to hear it, and it should be possible » 

for students who prefer to ; read information and who don't want to ^ u - - 

take written notes on the tape to read i ti. ' Accordingly t \ I made a 

tape on raotor«tskill learning (abou't two hours long) and" 7 a written : * 

outline of my notes to accompany it. 

It occurred to me that many people might find the outline of 
the tape useful. As other educators- try to make information 
available to their students, they might find audio tapes a * 

convenient format. So I'm offering the outline as something , 
others may u n whole or in part 6r in modified form for their 

fact, if some re :jers v# hey would find the d 

FSbeful, we cl» M pro -mm copy if our coats \ 
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were/ cbVerejd. , * T v 



* : '.>* ;A wor^ about myself and/my sources so Chat readers can # 
evaluate the! strengths and limits of the information; * My ■'" '\ 

academic^ background is in sociology and soqial v ipsyo>ology . 17, ; ] . 
taught ttiose^subjects for many years^ and then, in 1979 became 6 ' B '; i 

Coordinator 3 of Testing, As I_ became /more yi^idly aware of the « 
problems pur, students have', I started reading steadily in the J 
fields of learning theory, the theory "of instruction, cognitive ^ 
psychology, and related fields. Th|is I am no more than an ; ™ 
informed amateur v I believe I am accurately reporting many of 
the researcfr^f indings that the experts have- developed , however t 
have not taught physical skills to people other than my children/: 
Consequently, readers who are-more expert than I am in the area 
>f motor skills will inevitably notice errors and Emissions and 
Lack of balance here and there, * 



V. 

# 
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Despite these potential problems, I believe our students ' > 

k need something, I believe' that a flawed' source of information is \ 
jetter than no inf orraation~as long as the 1 flaws are not * * \ ■« 

critical. So I have done the best I could, 1 U 

% . • . . - 1 

There is no bibliography at the end of the outline. It did ..^fy.' 
not seem appropriate for our purposes so it was omitted, Manv ^ 
readers may wish to know my sources for the tape, and I have ■ iv/ 1 )"?} / 
appended a list of them at the end of Jthis introduction, \j - ' / 1 

At Lane 'Community College we distribute these tapes several' 
1 ways. They are on loan at the library and the Testing Office. 
The Testing Office charges a $2 deposit j-ust to motivate people 
to return them. . They are also an sale at the bookstore. We also, 
sell copies^ of the outline at a price just high enough to cover 
the cost gf printing ($0.90.) Slowly but steadily people hear 
about them and use them. And occasionally faculty members* hear 
and use . . •" .„ 

We alsp give away 15 one-page and two-page study tips on * 
topics ranging from memory 'to note-taking skills Co motivating - 
yourself and more. (See ERIC document ED 219 120,) There are als6 taoes on 
3 other topics which I have submitted along with this one to 
ERIC: 

How to Lower Your Anxiety About Tests. 

How to Prepare for Tests and Take Thejn Effectively: What the 
Experts Say. . I 

How to Use the Keyword Method to Memorize New Wo^rfS*Fast and V ^ 
Surely. < - ' • 

In addition, I am developing tapes on three other topics:^ 
how to conquer procrastination, how to study/ math and science,, 
how to solve math and science prqblems. 
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J; j Browatzky, John N. , Motor- Learning i 'Principles and Prafetice»g.< >^ 
'Minneapolis r Minnesota: Burgess , 1975 . (See eap. chap, ll><pp. 
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Ellis, Henry C. , Fundamentals of Human Learning Memory, and 
; Cognl tlon. 2n& ed . Dubuque, I$wa: Wm. C. Brown, 1972, 1978. 

. (See esp. chap. 10, pp. 226-2*5.) * * 
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Schmidt, Richard A., Motor Control and Learning: A Behavioral 
* Emphasis. Champaign, Illinois: Human Kinetics, 1982. (I 

discovered this fine book several months after finishing the 
tape. I recommend It highly.) 
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1968. ^ T 

; V 

Van Riper, Charles. Speech Correction : ^Principles and Methods. 
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MOTOR LEARNING OUTLINE 



. HOW TO TEACH YOURSELF PHYSICAL -SKItLS 

V '„ by. Daniel L. Hodges', 6oor4inator of Testing 
. '\ ^ Lane Cammunity' ColLe^e^Jfeugene , OR 97405 

CJanu^rr 198^) 

- * + » 

(**Ndte: This is an Qutline^or. a talk ayailaBT^on a cassette tape of the 
same name. It is a.val'table '^t the. Testing Of f ice antf Bookstores) ... 




I.* Introduction ,the t ap a . 



r 



A, Topic is learning' physical skills'." Motor learning. You use 
—arms, hands , 'fingers , ^feet, yoice, any other parts of the 
Many motor skills also inVolve^mental • skili§ and knowledge, 1 
reading music, understanding machinery, and knowing the rules 
procedures' of sports. "■ 



muscles 1 
body • 
ike <\ 
and 



1. This* tape is NOT on purely mental skills like reading, arithmetic, 
science knowledge. r * 

2. I assume that you who "are listening want to develop a physical 
skill. Or you are pretty sure that you*will want to learn one in 

r "* the "future. * . - \ 

a. For example, you may want to pick up the skills i*f^a sport*. — 
to throw a ball, play tennis, ski, or something else. Or you 
may intend to play a musical instrument — a f lute piano , 
violin or something else. Or you may need to learn to use gome 
tools — welding implements, dental' hygiene, implements , a 4 \ 
typewriter, carpentry taols, or something else* 

This tape covers a^L these situations and more. If you listen to ,it 
and use , the advice in it, you will be able to learn skills, faster, 
make fewer mistakes, and learn with less effort and less frustration. 
More than that, you L ll have the comfort of knowing you are U^pg 
approximately the right ways to learn. ^9' 

C. By the end of the tape, you should be abl^ *io use this information in 
several, ways : 

-To learn a new skill from the *6eg inning , 

-To improve one of your existing skills 

-To bt^alc bad habits * 

^To know how to learn in advanced phases > - f 

-To work well with a teacher 

-To detect good and bad reaching - 

-To ask the teacher the right questions 

-To teach someone else a skill effectively 
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ft. You may wonder alMut my sources of information 

and to tell you what/ psychologists aay and* what actual teachers of 



sports, music y and other physic^^ Skills say. 
1. I have used books and artijples on learning, cognitive phenology,- 



I have tried to £ind 

i 
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motor skills. I have- also used books by music/teachers and 
coaches, as well as concrete examples and information on good 
practices from several other sources. 



E. Here are some Suggestions on how to use this tape effectively. 

1. Lots of material.. Little repetition, /You will understand it 
easily, but if you have a normal short-term memory, you will -not * 
be able to restate a lot of it afterwards. 

2. Therefore, you should take* notes. Stop tape. Back it up arid 
repeat. Play over 2 or 3 times. 

3. * Get the accompanying written outline. Available in Testing Of- 

fice, maybe Bookstore, Study Skills Center. «, ; 

4. Think of a personal example of a motor skill you want to learn or 
have learned'. As ybu listen to the principles and advice, apply 
them' to your example; That will improve your memory dramatically. 

5. My talk wiil be straightforward, pejhaps a little dull^ What:-! 
need to do to teach you this information clearly is different from 
entertaining you. Be prepared for this trait. 

' i 
> 6. My work is bound to be incomplete. Be alert in your daily life 
for ,new ways to learn. Each field of skill has i-ts own tradi- 
tional lore and ways of learning; try to find it. I may make an 
/* error from the point of view of a particular skMl , so be alert 
and think about it. 



II . Tfrree Examples - of Physical Skill Learning , 



A. Purpose,: To describe some concrete examples of "people IlMMtf V>to 
skills or physical skills so that we have ^iome thirtg in common to 
^refer to. 




B. Example of my boys learning to drive, 



1. Summer 1983. Twins . VW Bee tle. Standard shiiu and" 

LCC parking lots — Din -uoty spaces on Saturday and Sunday. 



2. The start: I explain pedals & operation. I demonstrate^ 
watch. They try simple task — first gear-, slow speed, dri 



They 
riving in 

circles, etc. Get more complicated: shift gears, go faster, back 
up, try to park. 



3. They get tense, sweaty, tired after- practice , make lots of mis- ■ 
takes, discouraged. Ken walking and repeating: "Millions of 
people have learned to drive. I can do it, too/ 1 ^ 

4. They can't listen tp me and drive, too. Can only do t thing at 
a time. 

5. They get hetter: They make shifting a smooth flow of several 
motions, and they get the timing right.^ They^ can do several 
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Joe was 7 yrs • old; he lisped and was unaware of it. The teacher 
set goal to make him aware of- when he did and did not pronounce 
S f s correctly. She told him a story of a goose that hissed. 
Reward: p'eanut, if he caught a mistake before she corrected it. 
Then Joe listened to another boy who lisped. Peanuts Then she 
^had him name objects and if he lisped, the older boy go^t tt 
peanut. He improved quickly. He had learned the starfdard ^m<3 
* learned tb use his sense of hearing to hear his own vo,ice ami jto 
compare what he heard to his memory of the standard. 



III. PRINCIPLES AND THEIR APPLICATIONS 

; **The outline for each point: Principle, what it means, examples 
; applications to your motor skill learning, some possible/problems to 
avoid, and a summary of the principle.) 

A. Principle #1 : In order for people to*do skills well, they ha Ve to be 
able to do these 6^ things : v 



v 
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things at once like turn a corner and downsh'if t f rom 3rd - to secgnd 
gear using two hands and a foot together. ' 

6. We try starting the car on flat roads, downhill, and uphill". We 
give them varied conditions to* drive under — country 'roads , thru- 
ways, residential .streets £ and busy city streets. 

7. When they tieed practice, I drill them on the same thing for many 1 
times (like backing up), and then we integrate it into natural 
driving situations (backing out of a parking space .and turning to , • ^ 

face where you want to go). - ■ 

f* . • . • * 

8. We take longer trips. TJiey set goals for 'things they want * to try: 
no, over-corrections after turning a corner, changing lanes while 
driving on a busy one-way street, etc. 

9. They eventually become fairly good, but the more they drive, the 
better »they become. 4 

% C. Example of girl learning td catch ibaseball. (Thomas Gilbert , HUMAJJ 
COMPETENCE, pp. 304-305.) ' ' 

1. She's 8 yrs. old, her older brothers can caich it, she misses 8 

out of 10. " Father gives her private practice. He keeps throwing > 
it in the air and she should watch it and poller "Now!" just 
before it hits the ground. Then easy practice^^evelops into hard 
"basket catches" ayja^u ^0 minutes. They have contest with 
brothers. She win^ W / 

2. Key here*: Teach persoirto use eyes to watch stimulus (baseball)' in 
order to control her behavior. 



D. Example of boy who lisped learning to pronounce correctly. (Van 
Riper, SPEECH CORRECTION, 5th ed., p. 205. JV 
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Do the sequence of actions correctly; " ' ' ' * • » 

Recognize the sights & sounds & physical sensations that signal them 

when to do each action and stop it; * - * 

Recognize the results of their actions; . * / 

4 Know what the standard for good results is; 
Mentally compare their Results to the standard; 

Change- their actions i£^ their results don't match the standard, « 

- ••».'• s 

1. What this means, f 

When people .do any normal action that has several parts* to it, 
they always see or hear, or feel" things that tell them when and how 
to do their actions.. They have to have the skill to do all the 
actions and to link them together in the proper order. They also 
have to see what results their actions are getting, and compare 
these results to the goal tHey have or the standard for good 
results. If they notice that their results diverge from the goals 
or standards, they have to change what they are doing and try 
again, 

b. Beginners learning a new skill also have to d,o these things, 

2. Example: Shifting gears in> driving. 

a. Sequence of actions: Right hand moves^||o stick shift* xight foot 
lifts off gas pedal, left foot pushes clutch down, right hand 
moves gear shift to proper position, right hShd goes back to 
steering wheel, left foot lifts up AND right foot gives a little 
gas, then left foot comes all the way off, and right foot gives * 
appropriate amount of gas. " ' 



/ 



Recognize cues: What do ypu see and hear and feel that leads you 
to start shifting? ^Suppose you've been in 2nd gear and have 
speeded up. You could see the road \rushing pas t you at fast pace, 
see the speedome ter- up' pas t 25 mph, and hear the motor going fast. 
What sensory cues tell you to move your hands and feet? You 
listen to the sound of the motor to hear that it's going fast' 
enough before you let the clutch ^11 the way up. You feel with 
your hand the shift position before you jam it into place. You 
feel with your foot that the clutch is to the floor before you 
move your hand to shift. 



ERLC 



Recognize results: Be able to tell if you're* in 2nd or 3rd* or if . •' 
you haven r 't done it. "My boys sometimes couldn't tell. 
Or notice car jerkiness or smoothness of motion. 

d.| Know what the standard is: The boys should have a memory of#how 
the car moved smoothly and there was* no gear-grinding when I 
shifted. - 

^t* * ' — 7 

Compare results to standard: The boys should mentally compare ' 
their result of a jerky shift* to their memory of my example/ of a 
smooth shift. It's a little self-test. "In what ways did [I "fro-it 
well or do it poorly? 11 * 
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f. Change action if result doesn't match standard: They've got to 

take the mismatch information (jerky result vs • smooth ideal) and 

think of what to do differently with their feet and hands nqxt 
time they shift gears. 

" - g. Other examples: Catching baseball, pronouncing S's. Show how same 
6 steeps apply. 

3. Applications: 

a. Explore the properties of your equipment when you first begin to 
learn. . Play a little. ^Get a feel for the actions and the tools 

* r you'll use. Let yourself make mistakes (as long as they are safe 
to you and the equipment. )^ Why? You ' 11/ do some extremely rapid 
f . learning of how your actions produce results. Also you'll expe- 
rience first hand that you can't do it well; your sense of |he 
task's difficulty will motivate you to learn and practice. . 

b. When you learn^a skill, be prepared to learn all these 6 things. 
I'll talk about them individually later on. * ^ 
Notice particularly that there are several* mental .things t<4 do 
besides practd^ng the sequence of actions in the skill. 

x * 

4. Why it works: You end up learning ppre than the action. You learn 

when to do it, how to s tell whetfer it's right or wrong, how to change 
>it, how long to practice. You set yourself free from copying a > 
teacher's actions and you switch to trying to make your results match 
tt^ standard, which gives you flexibility to try different ways~of 
working and practicing. 

5. Interference to avoid: 

a. Be wary of teachers who try to merely teach you what actions to 
perform. Ask them what they are looking at or hearing that tells 
them when to do the action. Ask them to demonstrate £n : U$fel 
performance so you know what the standard isr If you h^vP^a, 
x learn a skill where it's difficult to find the results of your 
actions, ask for teaching and give yourself practice finding 
results. 



b. Avoid rote practice when you do not think about the signals for 
.when to act and do not notice results, standards, or compare them 
to standards. Avdid practicing wh,en you're tired. Avoid 
practicing too -fast. 

6. Summary: Review 6 *thin to learn when learning a skill. 

a. Actions — cues- 1 — results — standards — compare results to standard — 
change action. ' 

B. ' Principle #2 : If people observe a^ model perform a_ motor skill and 
produce a^ certain result , i£ .is. possible ' for them to itmi tate the model ' s 
behavibr . D 

i ' ' < *• - 

1. Wha£ it means: Seeing and copying; hearing, feeling, other senses. 
You, attend to two things: The actions of the model and the results. 
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Often you watch the actions separately from the results: basketball . 
player shpots ba^l and you watch player f s follow-through; you watch 
archer arid not the arrow • Or you lis ten to a f lu ti s t 1 s rous ic 
separately from watching the fingers. » 
It is possible for people to take information in through the senses 
and then begin to transfer it to other parts of the brain- controlling 
one's own mo top behavior. 

2. Example #1: Tijn^€allwey INNER* TENNIS , p. 19. He demonstrates tennis 

f orehandsseveral timeTT for Paul, a beginner. Paul should watch 
Tim's actions and results. He should not talk to himself. 
Example #2: In Suzuki method method of learning to play the violin,, 
children's parents play a record over and over to a baby until the 
child knows the music intimately (the standard). Lafeer the child 
will start violin lessons and play those compositions. 
' Example #3: Sandy Irfg «r>CPR training demonstrating the right timing 
for unassisted compression and breathing . I got it. 

3. Application: When yo,u are just beginning to learn a new physical 
skill, have expert model it for you. 4 

a. Have expert do it, at normal speed. Use whatever senses are rele- 
vant to take in the action, results, standard, stimuli used, etc. 

* * 

b. Have expert do it at slow speed, short parts, simplified. 
Purpose: To clarify the actions. 

/ 

c. Ask for several repetitions, if possible. Watch a long time; get 
very familiar with the action. * . 

i 

d. Be wordless, aware, and absorb the total thing. 

The textbooks and the popular books almost all say you learn 
better jLf you just watch', rather than have the expert try to 
describe in words what tQ do. It surprised me! 

e . With some actions,, it helps to copy the model at the same time the 
_ person is alsor^doing the skill. Jit prevents you from forgetting * 

Ihei parts of the action. ■. Dancing, skiing, tennis, many sports. 

f . It may help after you have gotten started (or 4 if it's absolutely 
vital to avoid mistakes)' to have the expert use words or some 
signals to ^point out the cues , ^Afianges of action, steps, the 
criteria to tell good results from/poor results, etc. But 
remember that many people's research has proven it's best to avoid 
verbal descriptions when you can . 

(J ) Controversy: Gallwey says f, Lear\i without words." But one of 
my cognitive psychology books says to use words, to majrk out 
parts. I have no position. Try each. 

(^)> Example : J talk to my boys about shif ting gea-rs when I come to 
a corner in-order to make the various separate steps clear. I 
explain how I put clutch' down as I gQ around corner and * 
downshift in middle of corner, so I'm already tLn lower gear as 
the car straightens 6ut. J 
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g. You mentally replay the^ "movie'' of the e^pert f s action; rif you 
can. Then you step into it -avid imagine the feel from fctoe inside. 
Do several, times. This requires just a few steps, not too 
' complicated. ^ — 

(1) With complicated results like the sound. of a violin piece you. 
pr^ably -can 1 1 replay" in your head the standard,, but it's 
|h e-nough to have it in your .head. You will remember the pitch and 
rhythm best. B\jt you will also have a latent memory to help 
- ypu 4 etect " ana correct mistakes. Complex actions also cause 
.'«'., the . the game difficulty of memory overload when you watch an 

expert do a long serie*s of complicated motions, liHe watching a 
violinist's lingers fly or watch a pitcher. You miss too much. 
But still ^t helps to watch. 

4. Why It Works to Watc.h a~Model 

a. Because you are a beginner, you don r t know what to do or how to' 
tell when your own act-ions are right or wrong. By using the 
expert as a model* you provide yourself with a temporary mental ^ - 
image to tise, until you^develop your own internal muscle feel ^of 
right actions and your own memory for a good .standard for results. 

b. The model's actions and results give you a standard to evaluate 
your own feedback by „ 

c. The expert's behavior suggests a-H sorts of techniques to use that 
you can go right to using, instead of experimenting for years 
until you discover them yourself. It saves much time, w 

d. It shows you just what can be done well. It helps you aim high. 
It makes you believe in yourself when you are beginning. It 
prevents you from quitting too soon because you get discouraged 
and think you can*'t do any batter. 

5. Interference to Avoid in Using Models 

v a. Dotl't expect^to develop your skills to perfection in a short time. 
Remember that the expert may have taken years. It looks 
deceptively easy. But the expert pract^cefl and practiced. 

b. When you are trying to absorb what the expert does, try to have a 
phase where you just watch and listen. Don't talk to yourself. 

t Don't let, anyone talk to you while you absorb the model's 

^ behavior. .(If you plan to have the expert slow down and explain 
^ 1 things ko you later, that's okay. later.) Avoid tiredness, pain, 

and* other bright and noisy distractions while you pick up the 
model . 3 * * 

V " 

c. Avoid long delays between the time you watch the expert's actions 
and when you practice. -Reason: Avoid forgetting. 

However, you can learn* s tandards as in. music : listening to good 
playing and learning the model over a long period of time. Same 
with art. 

» . . . 12 ' 7 
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d. *I)qn f t try too hard to* take in everything . Use related alertness 
%s you observe. Reason: Your energy in trying interferes with ^ 
"your attention to "the performance. ' J . 

t ■ *— * . ■ . «. 

6; Summary..: Start your learning and help youf later learning along the. 
way by observing a model. Find out what sti* muli the model uses to 
guide the action; observe the model's oeqwm ce^of actions ^ results , 
and standards. * ■ 1 * ■ /> * < 

C Principle- g3t When people do actions that ar e .simple, slow, with few and 
simple sensory <;ues, and with frig sized~aireas or targets to aim at, 
they ' are likely' to be accurate x * " ' • 

- OR If_ people do complicated , fast actions , with many and complex sensory 
cues » and with small sized areas or targets to aim at , they are 
likely to make' many mistakes. 



1 . What it 

a. Simple Actions: Actions vary in how many steps they have. Because 
of huma~n memory limits and human limits in brain control over 
complexity, people find simple actions easier, 

*> to • 

(1) Piano playing: one finger in one hand versus using 2 hands or 
playing chords. Shifting gears while driving straight versus* ' 
shifting while using left hancj to turn around a corner. 

tf. Slow speed: Actions vary in the speed they require. A beginner 
needs to think about each step, therefore needs to jgo^slow^ In 
-some music, sports, and industrial tasks, it is normal to go * 
extremely fast. That makes them harder to learn. * 

* ■ " . ■ * I r , • 

Big ' targets : Actions vary in the latitude for error you hav£ . You 
can aim at something and miss it ijf it's sniall. People's muscular 
contjro} starts sort of gross and cjrude as beginners. It only gets 
;■ morfe refined when they gain skill. 1 Theref ore $ v it ' s easier to 
learn something if you've got a big latitude for error. 

.; ^1) Example: Width of piano keys is nailrow. and causes a problem 
for beginners missing keys; using big spftbaLls for kids. 

d. Few and sinfple o 'signals : Actions vary i'n how complex and *fast*are 
f the signals^ governing changes in the actions. It's harder to do 
a actions that* have lots of complex signals to watch for. It is * 
galled discrimination ,when you can watch complex signals and make 
fine distinctions among fchem. For example, when a musician can 
read music quickly , or a Voaseball hitter can watch a baseball 
coming and judge, if it's a curve or a fast ball, o^ a typist can 
* tell^by feel where ea,ch of more than 4tj keys is. 

2. Examples: You teach kids to play baseball, with slow pitchfes , big s 
softballs. You teach music with simple -melodies / simple fingering, 
slow music. You teach use >of machines by teaching short, simple, ' 
slow sequences first until people gather experience. 
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3. Application: It should be obvious • 

1 * Try tov start 8 learning your new physical skill "on a simple^part of the. 
action, Do tit slowly; go vety slowly (most beginners practice too / 
fast, even when they are trying slow practice.) ^Choose just a few 
cues tb look at or listen to. ' Try to work on tools and objects that/' 
. provide big targets for yoiir fingeYs. * (. 

a. To some extent these things can substitute for each other. If you 
must do a *skill with all sorts of complex- steps , do it slow with 
brg targets. If you have to do it fast., do it with simplified 
steps ^nd big targets. If you have to aim at small targets, tfHen 
do it simple and slow. And so forth. . * 

^ - . '. . • / " . \ . 

b. When you first start learning, let yourself* have time* to explore 
and play around. Your playing will be under your control, not too 
complex. It'll help prevent confusion. 

4. Why it works. Obvious. No explanation needed. 

5. Interference to *av9id • , 

a. Beware of teachers who know their skill so thoroughly that they do 
not understand what makes a new task hard^ to learn. If they 
assign you practice in steps that* are too complicated, with too 
many confusing cues to watch or listen or feel for, going too 
fast, $nd>with too small or too precise targets to aim at, then . ^ 
you should know that you are bound to make a lot of mistakes. 
I t EITHER you should change the type of practice OR be very tolerant 
of yourself, as you make normal mistakes. You can still learn your 
skilL even if your teacher dbesn't understand how to simplify it 
for beginners, but it won't be as much fun. Be patient, ^ou'll 
get it: eventually. 

'■■ b. Beware of criticizing yourself too much when you have to ^e£rn 
something under conditions that increase "mistakes • Forgive 
yourself. ? 

-. * c. Teachers should try, when possible, to design simplified tasks and 
- i .* simplified equipment so that learners can begin practicing with 
. simple cues, simple actions ^ slow speeds, and aiming at big 
targets. , > ^ 

* * 

D* Principle #4: If you use the psychological principles of SHAPING your 
behaviors as you learn your flew skill , you will learn faster, feel 
motivated , and avoid frustration. 



What this means: You start your learning by aiming for jusSBf little 
behavior that only loosely approximates the goal. You revpra your- 
self, when -you produce it. Then when you can' do that, you raise your 
standard a little, you reward yourself for better: behavior and stop 
rewarding yourself' for the former crude behavior that you have mas- 
tered. •Then you raise the standards again and change what you^ reward 
yourself for again. And so on. 
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Examples : ^each a dog to touch his, nose to a door knob. A snapper, 
dog yummies; He Amoves vaguely in direction of door, you snap and 
give a yummy. As he gets idea, raise "standards and. giye snap and 
reward for only a closer approximation.' And so on. ... 



Application: When yod start learning a -new skill, you'shoulH set your 
first short-term learning goal to produce any behavior that remotely- 
approximates the i,deal standard . ( Your long-term goal , of course , 
will be to get skilled , enough to produce results that closely match 
the standard almost all the time.) .Try to get better results than 
before. Then you reward yourself with praise and self-satistfaction. 
Practice until you can maintain your first crude accomplishment. 
Then raise your sfaort-term goal a little .higher, and, when you reach 
your nev^ goal, give yourself -more r,eward. Then aim higher still, and 
so on. * j 

^ * c .« ■ 

a. Don't confuse these 6hort-term and "long-term learning goals with 
your specific goal each time yotf try your action. In sports', 
music and use' of tools, you will actually* be trying your best to. 
act so as to produce a -result that's as good as you can do. You 

4 will try • You will think of your target* or objective before .you 4 
act, BUT if you are shaping your behavior, you ..will have -a short- 
te'rm learning goal .to do a little better than you did b^pre. You 
will accept it philosophically when you produce less than perfect 
results ? 

b. It is important to reward yourself. Be conscious about giving 
yourself praise. *• * 

c. As' you get better, be sure to stop^ rewarding yourself for things 
you can do easily. •>$$'}.. 

t ■ 

d. I want to remind you of some important learning goals to set for 
yourself-: ! 

' 1) To do the actions correctly that are part of the skill. 

2) To be able to notice the results of your actions. 

3) To be able to notice the sensory signals that tell you what 
action to do. * 

4) To be able to automatically do the right behavior ' after the 
signal for it occurs. 

5) To remember to compare your result to the ideal standard after 
each action sequence. 

< 

Why shaping works: You start work right where your skill is at. You 
are goal-directed and not aimless. You feel good and motivated 
because ypu reward yourself. You avoid getting stuck because you 
keep raising, standards , always working - towards reaching the ideal . 
standard^ 

Obstacles to avoid: 

a. Avoid setting higher learning goals than you can easily reach at 
first. It will take ypu tqo long to reward yourself. . Result: 
frustration and discouragement. . - •> 
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i " - . ^ 

Jb» Avoi4 criticizing yourself a lot. It has a bad effect on you. 

Ypur mind will interpret your criticism as an order to quit * f 

sometimes , 

• '■■>,:■ . -v 

• " " v - 

c. Avoid expecting yourself to do anything more than Wh^at you. can do. 
Why? ; ^e cause your expectation is like a s tandard , anel' if you fai^l 

" * to meet it, yOu ' 11 automatically criticize yourself. Don't eocpect' 

. yourself «tp learn to- coordinate several muscle movements .with 
complicated sights and sounds without lots of practice* It 
doesn't happen that way. . , J * ' * 

j \ * 

d. t Many adults who try to learn sports and music haVe seen and* heard 
national and international experts on TV, jon records., Tiftd in real- 
life^e vents. Sq their standards are higlj.. Avoid expecting you 
h^veya chance to become like the experts without their combination 
of hard work, innate potential, and great teaching. * 

e. Avoid watching your early fumbling efforts and misinterpreting ; 
' them > as * final proof that you 're no good and will fail. Instead, 

use the shaping principle and' day by* day w watch your skill grow. 

• » V ^ « . , ' 

6. In sura, use the psychological principle of shapirtg. Start with where 
'you are, try to m£ke a small change , toward tone- ideal standard, and* 
reward yourself when you do. ,As you improve', th.en raise ypur 
standards. ^ ' s ' * 



E. Principle #5 : If people use prompts to begin learning hew skill and , 
gradually withdraw them» they start learning^easjly and yet end up 
able to perform without prompts ♦ 

1 . What this means: A prompt is a hint as to what to do or how to do' it. 
To withdraw a prompt means to gradually stop using it. iThe principle 
says that beginners benefit from prompts and are not prevented from 
fully developing their skills independently if th£ prompts are gra- 
dually withdra l wn. 

2. Example: When I taught my boys to drive, I would talk them through 
difficult situations. (Giving advice equals prompting.) When going 
around a corner that turned uphill, I'd explain when to turn, when to 
shift, how much gas to give, etc. Later as they got better, I'd 
still talk a little, but I'd tell them fewer steps. Eventually, I 
stopped talking, and they could handle those situations well. 

,a. When learning to type, you look at the keys or at a-card with the 
letters printed on them. Then you cover a few at a time. When 
starting to play a sport, you repeat the verbal instructions to 
you and then act. Eventually, you stop your self-talk and act 
wordlessly, i ' { ' ^ 

. . - ' J 

3. Applications : ;$#e hints and reminders at the beginning -of your 
^earning a netfifchysical skill. Use them just long enough to get 
familiar with ;$he movements- you need t^ ragS^ then, start withdrawing 
them. Set yofir^oal to b^e^abie^t^ do the 5ki11 without prompts. You 
shpuld use prompts" to rerawid you of the standards and how to find * 
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your results, as well as what the correct actions ,ar«, 



\. a. Use note cards, written manuals , instructors giving you Hints, 
• \ memory tricks , pictures , a person beside you tc* copy (like a- good 
- \ dancer),. and anything that works. 



1 



4. \Why It "Woiks : If you use prompts, you permit yourseLf to do a more 
i?om{flex actjt.on than you could remember uJSlded. Therefore , you give 
your "body and your brain a chance to practice the ,skill, to build a 

- * memory for the actions,* search for resifctts,, the standard , comparing 
your results to the standard, and modifying your actions. Without 
the prompts, you might make more mistakes and learn slbwer. 

a. When you begin to withdraw the prompts, you help yourself become 
' independent of them. You strengthen the part of your brain that 
controls the various parts of your body. You do the sequence of 
actions faster because.you can skip the step of you first thinking 
pf £he prompt and then acting. 



l^erfjerence to avoids i 

a^**4^oid using a prompt ( too long. If you keep using it, you wf] 
/"-4w e l°P an automatic routine of looking or listening for your 
*7 r^wlridev and' then acting. 'You will have to unlearn 'that habit 
and it will be ha^tter. 1 




Avoid*othe habit of. talking to yourself a^lot as a prompt or 
reminder to yourself as to. what to do* ; Yau- don't need the words 
because \ou have & part of your brain that direotly connects what 
you see and hear with your control of your hands, feet, back, 
head, and sa forth. You do not need to verbally say' everything to 
yourself in order to make yourself do it. - This is a- point that 
Timothy Gallwey makes often in his books about tennis and §kiing v 
« *%■ 

Avoid using physical aids that prevent you from developing" a 
physical skill that you need as part- of the overall skill. 



2) 



When my boys were little and jjftt their first bikes, I bought 
tracing wheels to* attach to the rear wheel}- of each bike to 
holJd it up. The boys did not need to notice the position of 
their backs or the swaying of the bike, so they did not develop 
the balance sense of bicyclists. In fact, they learned to 
compensate for the trainings wheels and to ignore balance. When 
they got older and we took the training wheels off, it took . * 
them lotf^er than average to learn to ride because of the bad 
habits they had 'to anl&arnj 

If someone suggests an artificial. aid to help you learn a 
musical instrument or a machine , be very wary. Ask yourself 
this : Would it^e fetter instead for you to leatn slowly with- 
out aids and learn the right skills from the : beginning? Or is 
it' so highly important to use youi^ machine or instrument right 
away that you will accept an aid that may make you dependent on 
it? Think it through carefully. ' 
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6; ^Summary: The principle of prompting says that you can use, reminders 
to help you begin to learn, and then you gradually withdraw them, 
You f ll learn ^faster and make fewer mistakes.* . / 

F« Principle #6l The higher quality feedback a person g]sts , the faster and 
more accurately the person can learn a^ skill," 

I ,1 • Wh^t it means: Feedback is information about the results qf an* 
<• action. Psychologists use it to mean both the information people get^- 
♦when they notice the actual results of any action AND the information 
they get by comparing the traits of the result to the traits of the 
ideal standard. People use feedback to correct ineffective actions 
and to keep doing right actions. 

a. After an action is all over, and we see— hear— feel— smell— taste the. 
results, we are getting feedback. After I shoot an arrow at a 
target and see where it hits and compare it to the center of the 
target, that's feedback. 



». People 



tople also get feedback right in the middle of their actions when 
they mentally project ahead to what is going to happen. For 
example, as I aim my bow and krrow, I look at the relationship of 
the arrow to the target and cjan tell (if I'm experienced) 
approximately where my arrow will hit. Or if I start to play a 
guitar attfl aim for .the D string and/can feel my finger moving too 
far*. That's feedb^pk. ^ j 

c* People also get feedback from other people. Teachers can watch us 
and. give us verbal feedback; they analyze our actions and our 
results and suggest changes. 

d. . ^To summarize :» There^ i s feedback whe we notice the resu U, md 

there Ls feedback during an Action^ when we anticipate the results. 
There is naturally occurring feedback, ahd there- is the verbal* 
feedback other people give us. People's purpose in observing t 
feedback is to improve their actions. 

* > 

e. High quality feedback conveys a lot of information to a person 
about^how well the 1 person !did the action. 0 It has a" lot of details 
about how close it came tip reaching the standard, what direction 
it diverged, and how to correct it.. It is NOT high-quality feed- 
back^ to merely say, "No,; that'is not right." It is NOT high- 
quality feedback for a person to hear over-generalized 'terms that 
Mean nothing to a beginner. (For example, when my wi£e was a girl 

arnihg to play Softball, people would yell, "You pulled your 
swf^g!" oV "Follow thorugh!" She didn't know what they meant.) 
High^auality feedback is more helpful to people in the middle and 
' advanced stages of learning than to beginners. Beginners need to 
focusvlon the simple outlines of their new skill , so if .they got as 
much detailed feedback as a more advanced learner, tfcey would be 
confuted and frustrated. i • 

f. Also higfr^qiiality feedback means that it comes quite promptly 
while the person remembers the action. For continuous motor 
tasks (bicycling, ice-skating, violin-playing, etc.), the person 
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rmeds continuous feedback ., '.: For discrete' tasks (shooting a gun or 
an arrow ( at a target, kicking a football, hitting a golf ball,, * 
etc.),*^fhe research of psychologists sepms"to show tjhat people' 
can learn effectively evfefth if the^.r feedback is delayed. But 
still prompt feedback is* usually more hjplpful than late feedback. 

High-quality feedback means more than wjhat the person sees, hears, 
or feels as a result of the action. It! also means the person can 
interpret its true meaning. The person's interpretation depends 
on knowing the standard, being trained on how to detect the re- 
sults, and being trained to compare results to standards and to 
plan how to- change the action next time. Part of feedback in- 
volves good thinking. ' 4 V 

2. Example: As I ride my bicycle, I'm getting Kinesthetic feedback from 
my hands, my balance sense in my inner ear,' and the muscles in my 
back. They all . tell me whether I'm straight up or tipping over. It 
comers continuously, and it's high-quality. If I were to be anesthe- 
tized so I couldn't feel my position, I'd lose touch with that 
feedback and fall over. Also- if I had a bad ear infection, my inner 
ears might nofyt be able to give me my sense of balance, and I might 
fall over. 



1 



for what good balance 
bike tips, I feel ofe 



Since ,I'm an experienced ridef , I haveCa 1 

:e feels like\ it is\the standa: 
\e fact, automatically < * n ^re 

Bo- ' 



ay muscles" 
When the 
to the 

standard, and -make the correction. Bo ^ ' 14 ovei; for two 
reasons: (1) They*don't ye. 1 <now w.iat ^ui balance feels like, 
ajiii (2) they don't know how to move their body and the handle * 
baps to maintain balance. This fact illustrates thatv people ' s 
tftinking is a part of their feedback^ ^ € * 



b. More examples: Tim Gallwey helped a tennis player who lifted his 
arm too Jiigh on'his forehand* stroke . The player got feedback 
about the bad results, but did not know what behavior to change. 
Other tennis professionals , had given ,him verbal feedback that he 
raised his^rm too high. But he had not been able to change. 
Gallwey had him look at his reflection in a mirror and he suddenly 
saw it. at the same tinfe he did it. As he result he could feel his 
arm tipo high antf could correct it. 

• • ' .■ ',- <L . 

More examples: An art teacher^ looks, at* a beginner's painting and 
gives a verbal critique while pointing to the features being 
critiqued. The beginner learns a« higher sense of standards and 
actually sees shapes, propbr tions, color relationships etc. more 
distinctly. Both standards and ...results are seen better. 

3. Application: When you start to learn a new skill, you should try 
, . get as good feedback as you can. Remember, however, that when you 
^are a beginner, you do not need as much feedback as you will later 

need. What follows is a list of several ways to improve your ability 

to getr^high-quality feedback. 



Ask your teacher about the things I've mentioned: results, 
standards, comparison, how to change the action. If your teacher 
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has tendency to just say, "Good job 11 or "Bad job", you should * 
recognize that as low-quality feedback. Ask the Instructor, "How 
specifically was my work good?" 

Y6u should consciously direct your attention to the feedback. 
Give yourself a mental order to notice feedback. 



Run £he standard .through your mind before or afjtfer acting "and 
then find the results and compare them to the standard. 



9 



.d. You consciously try to remember the feel and position of your 
muscles ajfs you atfted so that you can change them in response to 
the feedback. You should also gradually switch from relying only 
on visual feedback based on your memory of good role models to 
using your own internal kinesthetic feedback. .This will provide 

^ higher qjjJlity feedback for you. 

e. Sometimes you or your teacher need to arrange artificial or 
amplified feedback. For example, the'military uses computer 
simulations of many situations -. Airplane flight simulator*. 
Teacher repeats the student f s action louder slower, biggri:, etc. 
so that student noti "es the offending features. Or teacher , 
arranges mirrors, iueotapes, aujdio recordings, etc.. to give 
feedback. Many t^j.cks. . f 

f . Sometimes, a teacher can give a student a dramatic ana^gy that 
Jr patterns the student's brain with a so^t of standard so that the 

student can pick up the feedback* 

1) Tennis teacher Vic Bradert says, u Air the armp^it, dummy ! n Some- 
how that phrase helps players feel what a correct forehand 
should feel like. ' \ ^ 

2) Music teacher Eloise Ristad had a student dance a ^difficult 
passage in a Haydn violin concerto* Then^ she could play tt. 
Or she has student juggle 2 or 3 -baj.ls for a few minutes 

• before trying to sight-read new. music. ^ 

g. You can consciously try. an action in several ways: vary the speed, 
louci^ss, force, etc.). As you vary it, you talk about it and 
give it a name. Example: Gallwey tells students ofi skis to edge 
the side of the ski into the snow in different degrees and call 
out a number from 1 to 5 and notice what feels best for them. If 
you try this method of varying the action and calling out numbers 
to label what happened, it will make you more -aware quickly of 
what effects your changes in actions are producing. 

■ r \% ■ * '* 

h. Try to notice anticipatory feedback where you project ahead as .to 
what is going to happen before it happens. That will improve your 
skill. You cany^orrect your mistakes before they^ happen or before 
they get too s^ri^us. '■ 

, • r . <' . *• 

(1) Be mentally IN your action. Flow smoothly. Feel your body 'as 
it moves • ^ * 
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(2) If your activity permits it^ try to avoid the sort of motion 
where you just shoot it off and cannot control your motion 
after you release. Some kida. swj.ng a bat hard and once it's in 
motion tney can't change it's speed o^ direction. Good- batters 
can mildly alter tt\e speed and positiqjp of the bat eVenrWhilW 
swinging. They can watch the ball coming, swing, estimate wrien 
they'll hit, and adjust. * 

(3) . Use your ar\hs, and hands to start an action. Then finish the 
.action with your fingers. Research shows that superior 
basketball players use their fingers to give the last little 
bit of control on their snots. Poorer players use just their 

* hands • They cannot start a shot, make an astVms^n where it 
* will go, and then use thei'r fingers to w *ke a I- minute 

adjustment. 

\4. Why it works to x attend to feedback : Obvious.. You want to be sure c 
you nolice how well your actions are producing results that match 
the standards .~ Otherwise, you cannot correct misses a'nd improve 
yourself. The more you pay attention with your mind and your five 
senses to the feedback, the faster you can get the information you 
need to* improve your new^gkill. 

a. Also as ybu attend to the kinesthetic feel of your muscles in 
motion during" the 'action , you are building a valuable memory in 
your muscles that tells you what it; feels like to act correctly 
or incorrectly. That kinesthetic feel is also feedback* 



^ ^< 

b. Another reason: Wfcen you do an action partly right and you n^rflce 

from the feedback that you were working ri£ht, you evaluate ,that 

feedback as positive feedback. It feels good*. It is a reward. 

According to psychology, if a person does an action^ and it is 

followed by a reward , the person is likely to repeat the action. 

^ So when you notice po'sltive feedback, you are t rewarding yourself 

1 and therefore ate encouraging y,our self to do it again. Besides ^ 

that it feels good to notice that you did well, to know why you 

did well. '-■>-. * ' v . ». 

5. Interference to avoid? Avoid anything that interferes with your 

ability to concentrate on the feedback and its meaning. Also avoid 
having people give you simple "Good — bad 11 judgments on your new 
skill. ... 

a. Avoid practicing, when you can't concentrate and are too tired to 
pay attention to what you're doing. You'll miss your feedback. 

b. Don't talk to yourself while you act and while the results are 
happening be'cause you'll distract yourself from attending to the 
feel of the action and to the feedback. Many people yell instruc- 
tions , insults , cri ticism, encouragement , etc • at themselves all 
the time. See Tim GaMwey's books on practicing wordlessly. 



'im GaMwe 
i , try xo 



If it's possible, try to stop your teacher from talking while you 
practice. It will distract you. Stop the teacher from talking 
right after you are done if you are still trying to notice and 
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think* over how the results compare to the standard and how you 
could change the action next time. (If you can't tactfully get 
your teacher to talk only • at "the right times, relax. ^You'll still" 
learn, but a bit slower.) * • ;■• ' — 

■ * ♦ 

d. Av,oid taking on tasks that are so complex that you would be oVerr 
loaded by too complex feedb^dk fo.r you to absorb. For example, if 

~" a perso,n beginning to play the violin tried to plaY a piece and 

tried to improve the speed, the legato sound, the Aynamic changes, 
and several other traits all at once, the person tW.ght.not hk able 
to attend to all those traits at once • Instead, try to improve 
one or two things at a time. Simplicity helps. 

e. Sometimes intelligent adults who begin a new skill have a problem 
because they have high standards and also notice very detailed 
feedback. They feel like failures.- Such people should conscious- 
ly set goals to accomplish a little at a tj^se and to .pay atten^^n 
only to the part of tfne feedback th%£ they are capable of usrflgT 

6. Summary: Tn general, if* you can get high quality feedback, you will 
learn your new slcill fast and accurately. 



7. ^A comment: Do you want to feel motivated when you practice? I r*ead 
some solid research that says when people combine the setting of 
specific goals for their actions wiy| getting specific feedback, they 
are most likely to be motivated* 



G. Principle #7 : If people allpw themselves a^ short delay' after "they not ice 
the feedback from an action before they fret »again, instead of rushing 
to practice their action immediately , they will learn faster,. 
\ * 

■1. What tnis means: It means that people who give themselves a brief 
chance to think and to digest the meaning of their feedback learn 
effectively. People who act and too quickly act again cut themselves' 
% off from absorbing the lessons of their past actions. 

a. This is called the postfeedback delay » ■ i 

b. It can be very short. 3 to 5 seconds to notice and think can be 
\ enough after throwing a baseball, placing a musical phrase, or 

shifting gears in a car. .Or it can be several minutes of 
thinking. . ' 

V 

2. Examples: A football quarterback throws a £ass (the action), he sees 
it misses (the feedback), he stands and looks like he's staring but 
he's thinking of what he did and where the ball went and he connects 
the two e'vents • 

a. A skier turns in the snow (action), notices how much weight she 
put on the uphill ski (feedback) and calls out a number from 1 to 
5 to represent that weight (a sign that she mentally paused and 
gave herself a mental pos tfeedback delay to think of the meaning 
of the feedback). * 

b. A cellist plays a tricky passage (action), noticeS" the sound 

• . 22 ' ' ■ 
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|( feedback) , pauses a few seconds (pos tfifeedback delay,)- to think f 
'That sounded good, 11 and to connect tjtfe sound to his memory of 
is muscle movements. • 

3. Application: When you practice, you should plan tor build in a little 
delay after you have noticed the feedback and use the delay to ) 
connect feedback to past action and perhaps plan your next actioVx. 

Yo\u can use a mental delay instead of a, physical delay sometimes. 
For example, if you are doing, an action you can \t stop like 
skiing, then you create a little mental time delay by following 
up \some feedback -by doing something that iff already easy for you 
so that you have mental space to, think. If skiing then ski 
straight *and slow. r 



4. Why it works: It gives you a chance to focus your attention on 

v feedback and send" it to your unconscious mind. It prevents you from 
^ being overloaded with new data from your next action, so that you 
can't learn your le 

5. Things .ti>\ avoid.: 



Lesson • 



If it !s\ possible , avoid teachers who immediately talk to you after 




your mind will switch to their words 

perience. If a teacher talks too 
p the teacher your need for a brief 
However, after your personal time 
our teacher point out things if 



you practice a skill be 
and away fr6m your own 
much at that phase, e 
period to absorb wha 
of^l^ortiing feedba 
necessary!. 

1 b. Avoid getting into the kind of practice where you practice the 
same thing over and over without Relays and without thinking 
,, about the meaning of what* you did. 

c.* Avoid extra-long postfeedback delays. It's too long if you can't 
" remember your last, action and the lesson you drew from it when 
you act next. * v 

6. Summary; Put a little delay between your, time of noticing feedback 
and your next action and watch yourself learn fast. A few seconds 
of noticing and thinking is all it takes. 

H. Principle $8; If people distribute their ptact jlfe time over many shorter 
sessions , instead of concentrating it in fever long sessions , they 
can learn their skill with shorter total . time needed. 



1. What this means: It means 



^iat 



when you have a choice, you'll 



progress faster by scheduling several short practice sessions^dai ly~ 
or weekly rather ^than one long session daily or weekly. Many' 
psychologists and physical education experts have tested this 
principle and confirmed it. The shorter sessions have to be long 
enough to get you warmed up. I am assuming that you don't schedule 
too few sessions that are far apart. 



a. In general, the more advanced you are in your skill, the more you 
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can profit from longer practices. But you still need to 
distribute your practice. 



2. Examples: A person practicing the piano will learn faster with tw) 
sessions one-;half hour long daily tharf* with a daily one-hour ses- 
sion. The great pianist Artur Rubinstein once said this:* "If I miss 
one day of practice, I notice it. If I miss two, my wife notices." 
In teaching my boys to drive pur Volkswagen, I knew that even if 
they only had 15 minute sessions to drive a little on the streets, 
they would benefit. I dldn'^aeed long, sessions. For baseball a 
little daily batting practice*^! 11 help kid£ more than the same 
total* amount of time on a Saturday afternoon. 



3. Application: Try' to practice your skill frequently for short periods 

of time. * A 



4. Why it works: I don't know why for sure. I speculate that ^people's 
brains have a limit -£<Sr how much information they can absorb per 
session. After they reach that limit, they get overloaded and stop 
learning. Short sessions permit a^person's learning to stay within 
that limit; long 'sessions cause overload and stop learning*. Also I 
speculate that people 's brains use* the periods between learning to 
mentally digest what has been learned. Have you ever studied some- 
trying, slept overnight and noticed the next morning that you §eem to 
una^f stand, the subject better? ^Most people have. Distributed prac- 
tice of physical skills causes the same effect. 

a. Distributed practice also works because it helps prevent you from 
forgetting your skill between sessions. » 

5. Things to avoid: 

a. Avoid thinking that you must notice great learning in each 
session. That will make you want to practice for. o^lrlong 
periods of time. Most learning comes slowly without any dramatic 
improvements, and frequent short practices can produce that 
learning very well. 
% , . ' 

6. Summary: Distribute your practice time into frequent short sessions, 
and avoid falling into the pattern of practicing i"A long sessions 
that are few and far between. 

I. Principle //9: If people practice under varied conditions , Instead of 
under the same conditions all the time , they dtevelop more skill. 

1. What this means: Varied conditions for 'practice means that a person 
practices in different places, different temperatures, using diffe- 
rent equipment, 6 and.*at different times of day. The person practices 
alone and with'others. The person practices competitively and coope- 
ratively. And so on. The person's skill changes from being only 
useful under narrow, spe£l>fic situations to being useful in general. 
This is called generalization. 

2. Examples: In physical sports people could practice in different 
buildings or fields; morning, noon, and night; on natural grass and 
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artificial t^irf; with dif f erent teammateT; and sor on/ In music ' * 
people could^oractice alone or with Others, in different places, on 
different music, at different speeds, with different- instruments, 
and at different times of day . In learning to handle machinery 
people could practice with every possible position they may be 
required to adopt, with different distractions, and at different 
rates of speed . ' 

a. Coaches have often noticed that when their players travel to a 
different building or field, t,hey often do a little more poorly 
than at, hbme . 4 ■ ' . 

Application: You should deliberately vary yout conditions of 
practice to include the widest range of conditions 3 you believe you 
will! experience in real life. And then add sdme more. You should 
deliberately hunt for chaprleng^s. You should ask yourself : "Gould \ 
do my akill if X, Y, o^r Z happened . . and then think 6f« \ 
challengers. . 



a. Teachers should arrange challenges fot their students. 



7 \ 



If ypij'te learning to^ski? them try to ski on varied terrain, 
rather than trying to perfect y/mrself on one familiar run over 
and over again.. If you're doing batting pxactice., ' vary the 
pitches' speed and position. ^Bat against different pitchers. 

#<> 

c. If you expect that you will ever have to perform your skill when 
you are tired, ill or during bad moods, then be sure to practice 
when you are tired, ill and in bad moods. That's surprising o 
advice, but true. 

Why it works: The explanation has to do with psychology. The place 
and conditions under which you practice contribute things that you 
see, hear, feel, and think. While you practice your skill, you are 
also unconsciously associating these extra conditions to your skill. 
When these conditions change, your mind notices something missing 
and "something different than it had gotten used to. These differ- 
ences can throw off your timing, strength, and concentration. But 
if you have practiced under a variety of conditions, you have made 
your Skill very Robust, very independent of the conditions • You 
have protected yourself against the possibility that changed condi- 
tions will disrupt your skill. 

Things to avoid: Don 1 t|^ v too zealous to throw challenges your way 
if you are a beginner. Beginners need a protected space and time to 
build up their s\ill, and if they get too much,, variation in ° 
conditions or too much stress, they would be prevented from learning** 
effectively. 

a. Avoid practicing always at the same time of day if you will have 
to "perform at different times. \ - \ e 

b. , Avoid cancelling your practice due to mild sickness or a bad mood* 

or distractions around you. Some day you may need to do your 
skill under just those conditions and you will be glad you 
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learned to do it despite that stress, . ^ 

' • - . * . ; 

6; Summary: As you develop ability in doing your skill, you should 
. try every, variation on it and try to do it under varied conditions, 
even'lf the y^ utL some stress on you. The end result wij.1 be better 
for you, JHHpill even. help you do , the skill under normal . conditions 
better. 

IV, Advice on Special Topic* 



A. How to Build Up Speed ^ V s - 

• •• •> * - £ 

When you'»ajr^ a beginner, you g^t showed down/"by having a lot q£ 
things, to leartijV^tj^h^vft to develop pnystcal control over the muscles you 
use. You have- to a*{*j7signals and automatically % do thd> right movement and 
do, it w,i^t\^t&e:~rigb^ (direction, arid distance. But as a beginner, 

you °haye ^t^^^ft a^d^iink what the signal' means and .what action to do. 
For exampf^^oli aprejSlay ing. a ; f lute and reading music. Yqu have to 
trans l*jji£et. ^^i^uiSlicm/ 1 note into, the proper fingering. In addition, in t 
prqce f g£ 4 ,& v f ^c^i^^^^^ybody makes little mistakes and has to correct them 
before they" j^!t s£ri©t?s ; beginners just take longer. 

' '.' As y^v^get" more r ^j^perierice , you will develop habits and be able to trfove 
much* fas..tfer. % V . 7\V.'' . ' . 



the 



* a ."You ^oulrd^tactice repeatedly so that you get very familiar with 
& , &u§s -and tne&;d:£ght actions , and your speed will iricrease. 

., ' ^ ;*% %'4V - 

'■ /^')^^^^fS%d?\qp¥r learn the skill. Practice mpre than necessary to 
t " ^ef^rou^Jv^'qJ^trol of the sequence of actions. Overlearning is 
;fc 6 tr^ssed^y/!all the experts on motor skills learning. v ' 

2. If you practice with relaxed attention (NOT with tense striving), you 
will" build speed. 

' a. f he -reason: According to the fine book MAXIMUM PERFORMANCE by 
., Morehouse & Gross; the speed of your muscles is NOT due to the 
swiftness of. you-r contractions, "but the swiftness with wjiich you 
t can relax ,tVxWni so that they don't act as brakes on your 

acc^le?*a't'ioif. 11 

■AT- **' ' ' 
^ " b. fjoti vfe got to /do an action, relax, and start the next. Y6ur 

overall relaxation permits rapid actions. , * a 

c. This works for 'things as var^3fr^as running, typewriting, bowing 
violins, and hammering nails';' ^v«. I 

. f r f ; - f 

3. Therefore, do NOT/.try hard to build up speed by tensely pushing 

\ yourself to go faster. Your tense striving makes your muscles tense, 
prevents you 'frsfli relaxing them after each contraction, and slows 
'down your rate of speed. Many people have testified that their best 
performances have come when they were nat pushing themselves, but 
were relaxing an4 letting the speed come. 

4. There's an interesting research' finding about speed. If a person is 
learning a sport or skill where BOTH spe^d and accuracy are impor- 
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thert the person should focus on both of them equally. The ^ 
, **jj£iigUj should try to ^deveiop^spegd even before he or she can do the /\ . 
j£„^ accuracy d and speed will ' 

•j'vf/'^eve.lop skill faster; than pieople^who work bri getting accurate first 
j.-^a?; •••befbirc they increase, their speed; " ' J 
-. - r t- ...... ^ . „ . ^ ■ 3 

a. For example, many, games like soccer, tenni^ bowling, and so on % . . 

r V; have a natural speed. A person can initially leara the motions 
slowly, but should move soon to normal sp'eed, even though the 
\\ 9 person's skills' are not fully developed. * ^ * ' t ' ; 

* ' ' ' • Q : v . ■ ., 53 \ " o. ' • , '. 

" # " >. EvQn in Activities like typewriting and piano-playing, it can be 
. , \ helpful to.* move faster than you feel comfortable. It will teach /'*..' 
".' 7 ou a fast pacef And you'll gradually correct mistakes. You 

have tp use" judgment. Perhaps you'd mix some very slow practice 
^nd ^ome fast practice. * 1 

How tp_ Co r rec t Habi tual Mistakes' and Break Bad Habits ; 

1. It is easier to learn some thing right -the first time when you have no % 
f skill. than it'is t& learn it wrong and have to. correct it. Why? 

V Because -your- bad habit will compete wj.th your good action and will 

v persistently disrupt your behavior, 

2. Prevent bad habits and chronic- errors by *leSr^iing your actions cor- 
Erectly and attending to the feedback. Get instruction. 

3* One- technique r Learn the correct behavior by using all the usual 
*, techniques , but" avoid doing the skill under conditions that are apt 
to bring put Athe old poor behavior. In othec words, avoid playing 
hard fast competitive games with other people. Instead, work slowly 
and systejfl&tically to.^build the new- skill. Practice' it under varied f 
conditions* * Only gradually should* you' increase speed. 

■ * -\. r ■' ' ? . ! ' ^ ". *■ 

4 . Second technique :" close "attention to your actions , -thinking of 
what to do. If v ybu£ attention lapses because of excitement or tired- 

^ ness* *or excess speedy that is* when you are likely to.- lapse into your ■ -'v 

™ mistake. % * • ■' ■ . ; s ' 

5. Third technique: Exaggerate , the mistake. Deliberately do the 
mistake, but do it worse. Attend to the feeling of what the mistake 

... feels like arid what its results are. - All the while you do it, you . 
v should notice, it closely and ''remember you are gioing a mistake. o After 
4 , doing the mistake, then switch to. the 'correct behavior and notice 

its feeling and results. Alternate l^itweeri the' mistake and the 
^ correct .action. ■ x ■ - 

■ , ■ ■ p* ' ' • « ■ ■ £ -•• •'>■■• ■ • 

6. Fourth technique : Ttyink of the normal -cues^. you would see, he&r, or 

feel before the Action. Then deliberately fftart to do the mistake-, 
but stop just before executing Ity say "No" to yoWself and switch to - 
* the correct, behaviour. Repeat. Then just? thtnk abooj:. doing the 

mistake , say ,r No" * at^oV ^switch y tO .the correct behavior. Your objec- 
tive by ,repeatirig\ this* procedure A is to build into yourself an inhibi- 
< tiori so that^ whenever you are tempted^ to do the mistake , you will 
generate a. "No 11 inside^yours^lf and switch* to the correct behavior. 
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a. There is a danger to this technique. You might build in the 
permanent behavior of always starting to do the old habitual 
mistake and then switching, to the correct behavior. You don't 

"want that, Ydu want to notice the cues to action and to go 
directly to the righted behavior 

M 

b. Therefore, always jffre yourself plenty of good practiw it\ learn- 
ing the skill, using the normal learning . techniques • • ' . „ 

7, It usually takes a lot, o£ practice to stop mistakes and'build in 
correct behavior. You will find that much of your learning in the 
intermediate and advanced phases will involve mistake correction and 
speed building, 

8, Do NOT mentally think negatively while you are doing your skill that 
your goal as. to avoid or escape a mistake. Do NOT think to yourself 
while practicing: "Oh dear, here -comes the place where I make the 
mistake, I must not. do it," 

a. You should not think negatively because it makes you think about 
your mistake and it unintentionally gives energy to the existing 
tendency to makfe the mistake., ' * 

" b. When you say, "I will not do X ,f , you have to think about X in 
order to avoid it, 

c. Instead, you should menta^y think of your goal to positively do 
the correct 
more likely. 



the correct behavior, Po^pftive thinking makes correct behavior 



d. Yet it is okay to exaggerate a habitual mistake, to do it on 
purpose in order to study it, 3^ut move on to practicing the 
correct behavior under a wide variety of circumstances, 

s » 

C. What is Normal to Expect About Yourself Whi'fe Learning a Physical Skill? 

1, It t is normal to get very sJ.ow learning at the beginning, 

a. You may notice it takes a long time to get actions right, to 
• * notice signals .and . respond the correct way, that you make a lot of 

mistakes*, that you learn something one session and regress the 
next session, that you pick up speed slowly, that new Skills 
interfere with old* skills and confuse you, and so on, k 

: b. This 'is abnormal phenomenon, There^ comes a point Where you notice 
you h&ve some, skill* But .you will still have trouble progressing 
later. Your speed of learning will vary: For a few;<iays or weeks 
: . you will learn fast, then you may slow down,.- -„ s 

c. During any one practice session you* may notice only slow pmgress 
and falsely think that your practice is not helping, Howe^Pr, you 
will- find- out you are .wrong if you skip a; day or two of practice 
and tlotice how much worse you are. Practice o^ten produces 
delayed effects and gradual* effects • f 
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2. It is normal at first that you have to pay high conscious attention 
to all your movements* Ypu ^iay get cfuite tired from concentrating so 
much* '.■ . ^ * v % 

a. Later as your skill grows, your unconscious mind will take over 
. many of your movements; it frees you to attend to your overall 

plans, X ou will then be less tired mentally after practice, 

. A> - \ 

b. You will at first concentrate so intensely you will have trouble 
doing two things at oAce, ' For example, I kn,ew a person learning 
to drive a car who could not drive and at the same time reach out 
and Jturn on the windshield wipers. He had to stop the car to do 

it, ' '* * » -. 

c. You will also need to focus so much attention on yqur new skill 
that it will be hard for you to listen to someone talking and 
practice at the same time. That fact means, that teachers should 
talk to you before you practice your skill or wait until you. are * 
done that bit of practice. If they talk while you are trying to 
do* something , they may not be heard — or if heard, not understood 

s and accepted, 

d. All this concentration is normal whenever you start a new phase of 
learning your skill. You can accept it. Be sure to plan for it 
by pacing yourself, by tackling qnly as many new tasks as you can 

* cope with, and by asking teachers to talk when you have some of 
your mind open to hear and understand them. You may have to ask 
them to repeat later what thgy said when you were concentrating. 

4 

3, Another normal thing: As you learn your skill you will gradually 
develop a motor program , as the psychologists call it. That means 
that 'you will be able to develop the -several steps of your skill in a 
rapid-fire sequence, faster than you* could by doing step #1, noticing 
it is done, doing step #2, noticing it is done, doing step #3, etc, 

„A motor program is like a computer program: Your brain has thoroughly 
learned a series of instructions, which it can execute rapidly, 

a. There's an obvious strength to having a motor program, because it 
gives you an automatic speed and reliability to your ski^l, / You 
eliminate having to stop and think about each separate action, 

^ 'V.. 

b. But there's a danger *to a motor program. People can make more 
mistakes due to carelessness. They feel confident in their skill, 
so they don't aim carefully at targets; they stop observing the 
feedback to their actions;' thety stop paying attention to the 
kinesthetic feedback from, their arms and hands ^as they move. 
Consequently, they make "foolish mistakes", 

% ' 

i. For example, I am very used to shifting my VW Beetle, I move 
my right hand and my feet in a sequence that I have done 
thousands of. times. Sometimes , however , the gear shift stioks 
a little when I down shift from 3rd to' 2nd* gear. Yet when I am 
sleepily relaxed, I let my "motor program" execute 
automatically, and my left foot. com^s up off the clutch before 
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my right hand has pushed the gear into* 2nd and • .. GRIND go 
j the gears ! * : 

t ii • Another example: When I play basketball or carom (like pool 

with a flat board , a dozen wooden jiggers, and a shooter), I am 
so used' to them, I shoot Mgrriedly '(following my motor program 
for shooting) but wi thou tpRming as carefully as I need to. I 
miss, of course. .r'r^/^ * ^ 

c. So remember to pay attention to the seniory cues outside yourself- ' . 
* and in your body that tell you when and how to do your actions. 
That will usually be enough to save you from being the victim of a 
runaway motor program that makes mistakes. ^ 

1 f 

4. Another thing that ts normal is for people to lose the ability to 
describe in words what tlhey do when they execute a" motor skill. 
Often when peoplfe just begin to learn a skill, they can describe ^t 
in words, but later as the skill gets automatic they can't describe „ 
it without doing it. , 

a. This fact is why teachers sometimes cannot describe all the steps 
of their actions, nor describe what they see-hear-f eel that cues 
them to act at the right time. , They'll say instead, "Just watch 
me" or "Try it yourself and you'll have to teach yourself." . So be 
tolerant of teachers whose words fail them* Be tolerant of 
yourself .if words fail you. . * 

b. If you do have to teach a skill, try to <fo it and observe yourself 
and develop, a thorough description of it BEFORE you attempt to 

"teach someone. Otherwise, you'll leave out steps. ' 

P. Games , Competition, Being Watched » Striving, and _ Arousal 

1. Have you ever hacl someone watch you while you practiced a new skill 
and you found it made you so nervous you couldn't do it right? Have 
you practiced alone, developed some skill, and then played a game * 
with someone and found that you could only do the most simple things Y 
under pressure? If you have, you're normal. 

2. Psychologists have discovered that psychological arousal makes it 
easier for people to do dominant responses and harder to do responses 
that are not dominant. 

a. -Dominant responses mean well-learned, automatic behaviors. On the 
. other hand, non-dominant responses are behaviors you are in the 

process of learning. 

b. When you're a beginner at" the piano, tennis, or welding, you have 
not yet learned to make the correct actions be dominant responses. 
Your dominant responses will be mistakes usually. Or you won't 
even have "a dominant response yet in many skills that are new to 
you. * r \ ;' " 

* * . 

c. Psychological arousal means you feel strong emotions, strong 
drives, fear, anxiety, an, inner pressure to succeed or to avoid 
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_ mistakes, and so on* * • 

* • 

3. When people watch you, you areMikely to think about them evaluating 
your performance and to fear their disapproval and desire their 
approval. That's psychological arousal. So you are not likely to do 
as well practicing in public as when you practice alone. 

4. When you play a game and compete to win, you 4re psychologically 
aroused. Your behavior is apt to regress to the things you have 
learned the best. You'll forget behaviors .that are less thoroughly' 
learned. . 

» 

5. All of this means: Oveflearn! * • 

Practice longer than you need to. Practice under all sorts of 
conditions. Practice so that y6u can "remember your new skill even 
when scared to death, watched by severe criticff, and you know it's a 
must win in the last game! Only then do you know, that you have 
mastered your skill. ' * J 

, 6. Practice alone if possible. Be calm when you practice, because too 
much arousal will interfere with rapid learning. Avoid the habit of 
being angry at yourself for mistakes. This will prevent you from 
experiencing too much psychological arousal. 

SUMMARY 

**Note: This is an interpretive summary. The suggestions are rearranged 
and expressed from a different point of view. 

1. Learn what the standard for good results is^ « 

How? Watch or listen to an expert's performance and study the re- 
sults. Ask fche expert' to point out the specific traits of his or her 
results that make them meet the standard. 

2. Learn how to identify the results of your own actions. 

How? Your actions will produce results. It's not always easy to 
know what to look or listen for to tell what happened. 

Learn what sense to use (hearing, sight, feeling, smell, taste, 
balance, and so on). * 

Some results occur outside your body in the world, and other results 
are the way your. body feels while you act. 

Learn what traits to notice: size, speed, volume, intensity, etc. v 

3. Learn what the steps of the action sequence a^e. 

How? Watch an expert clb the actions. 

Ask the expert to describe the steps in words. (This is optional 

because sometimes it will get in your way to hear a description.) 
* Watch the expert do it very slowly and do simplified highlights , of 
the action sequence, and ask the expert to label the steps and 
important traits^ of the 'action in words. 

Repeat your watching several times. 

Copy the expert. * ' 

Here's a fancy technique: (1 ), Mentally see the expert do iV, (2) then 
imagine yourself in this mental movie, (3) then mentally^tep into 
the image and do it, (4) and finally do it physically. \ 
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4. Learn what the stimuli and sensory cSes are that will signal to you what 
actions to do, when to do them, and how your actions are to change their ' 

.direction or strength or speed**or conteat. 

5. When you practice, set yourself the long-term learning goal to produce 
results fcfcat match the ideal stanB^rd. 

It is called a long-term goal because it -takes people a LONG TIME and 
lots of practice to^become excellent in a skill. • 

Before you try to do your action, mentally imagine what a good result 
would be 'like. 

6. When you practice, set yourself "the short-term learning goal to produce 
v results that match the standard a little better thaqi you have done before. 

Sometimes your goal will cover only a few seconds of practice, some- 
times an hour or more. 

It is important to think of your goals consciously. 

Do NOT set your short-term goal to be.perfect fast. Why not? 

Because people's normal learning is slower, and your failure to 
be perfect fast will only frustrate you. 

t 7. Here is the basic format for useful practice sessions; 

^a. You set your concrete, specific goal to produce results that 

match the standard you now aim at. (This is different than your 
long-term and short-term learning goals. Each time ^ybu act you 
want to focus qnl the standard you have set for yourself.) 

b. You act, quietly Sat tending to .how your body feels as you act. 

c. You notice the rersults. 

d. You mentally ceitfpare the results to the standard. You note the 
degree to which your results match the standard or differ from it. 

'e. Either you consciously plan how to change your next act OR you 

relax and let your unconscious mind correlate your action with the 
result and guide you to a correction. 

f. You act again, repeating this sequence. 

8. Shape your behavior when you are just beginning to learn a new skill. 
You start simply and set an easy standard, you reward yourself for 
even rough successes, then you raise your standards and act again. 



series of \ 
tails. * A 



9. When you practice difficult tasks , simplify your practice. 

a. Set a lover standard to aim at as a short-tentt goal. 

b. Practice the rough outline , the high points, of the 
actions. As you later get better, you add in the de 

c • Practice a short segment of the action. 
r d. Practice it slowly. 

e. Practice with large-size equipment or big targets to aim at if you 
have a choice. • 

f. Practice responding to only a few simple signals or sensory cues 
that you see or hear or feel. ^ 

10. Practice changing your action in response to changing signals or cues. 

11. When you are- beginning to learn a new skill, use prompts (reminders) as 
to what to do and when, how, and where. 
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12. As you improve your skill, get high quality feedback* 

a* Feedback means you notice the results of your, action and compare' 
« it to the standard. 4 

b. Notice natural feedback. 

c. Let an expert give you feedback by analyzing your actions and 
suggesting improvements. ■ ■ * 

' ' ' 

13. Create higher-quality feedback yourself by doing these things 

a. Get more information on what good traits the standard for'^bd 
results should have. • . 

b. Improve your. ability to find all the important characteristics of 
your results. 

c. As you gain experience, add another s tandard w — namely your memory 
of your bodily feel during a good performance. Rely more and more 

" on this kinesthetic feedback and less and less on the visual 
memory for an expert's behavior that you used as a beginner. 

d. Try to get the feedback soon, while you still notice 'the inner 
feel of what you did. 

e. Prevent yourself from noticing mental distractions instead of the 
feedback. Two common distractions are: (1) A teacher or friend 
talks during your action and right after it; (2) and you feel 

4 angry after your action because you think you failed, 
f • Let a teacher observe youi notice your mistakes, analyze the 
causes, and suggest changew*^ your actions. It can save time. 

14. Give yourself *a short delay 'a^ter you notice the results of your 
action. (The postfeedback delay.) Use it to think about the feedback, to 
compare it to the standard, and to plan your next action. It can be as 
brief as a couple seconds. 

a. If possible, you should notice your feedback and correlate it with 
your actions BEFORE you listen to a teacher talk or before you 
talk to_yourself • 

15. Practice in many separate sessions, which are relatively short jflB'i ^\ 
frequent ^/."'.This is distributed practice. Do not practidt^in long swssions, 
which arfe^separated by a long period of time. < 

As^fl^ get more skill, you can make your practice sessions longer and 
still benefit fvom them. Bui do not leave long gaps between them. 

16. Practice developing discrimination. Try to build subtle variations in 
your actions, correlated with your spotting slight differences in the 
stimuli that signal* what to do*v 

How *to do it : 

Practice at the boundaries between what's right and wrong. 
Practice noticing subtle differences in the sensory cues and in '. 
responding accurately to them. 

17. Practice developing generalization. Try to be able to do your actions 
correctly under many different conditions. 

How to do it : 

Seek out challenges. 

Deliberately practice* using different equipment, in different places, 
at different times, with different lighting and background noise, 
t and so on. 

If you expect that you will ever have to do your skill when you are 
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sidle, tired, or in a bad mood, then be sure to practice when you 
are sick, tired, and in bad moods. * 

"* ■ f 

18. When you begin a practice session, warm up two ways before you attempt 

to improve your skills. 

a. Stretch dfecies. i 

b. Do a few well-learned action sequences at first. 

19. If you miss a day or more of practice, start your practicing belggf the 
level you had reached before you missed^ You must expect to lose skill and 
to have to rebuild it. 

20. When you are past the beginner stage, do mental practice of your skill. 
Think of the sights, sounds and physical sensations you will notice in real 
life and imagine in rich detail how you will respond to them. 

» 

21. As you develop past the raw beginner stage, try to stop using your 
memory of an expert's actions as your guide as to what to do. Instead, 
change to using your developing memory in your muscles as your guide to 

.right act-ions. • 

Also stop using mental words to instruct yourself. Don't talk to 
yourself^. 

22. As your skill develops , let your memory in your muscles also grow and 
change to a memory for better actions. Do not let yourself clihg to the 
memory of a muscle feeling that; was only appropriate when you were a 
beginner. t 

. 1 

23. Build speed through over learning , relaxed attention, relaxed and non- 
stressful purpose to go faster, tolerance of m£s takes, doing the high 
points of the action and skipping the details. ■ , 

24. Correct your habitual mistakes with^these techniques: 

a. Exaggerate the mistake; 

b. Deliberately start to do the mistake, but stop yourself, 
say NOj and build an inhibition against it; 

c. Deliberately switch back and forth between doing the 
mistake and doing the correct action, and note different 
feelings; , 

d. Do a loj of practice of, the correct behavior; 

e. Pay close cQnscious attention to every detail of the' action; 

f. Do very very slow practice; 

g. Avoid competitive fast game situations where you might snap back 
into the mistake until you have made much progress towards 
correcting the behavior. 

25. Be aware that when you practice a complex new skill carefully, you will 

concentrate intensely, won't be able to do two things at oncfe, and 
won't be able to talk to someone or to listen to someone at the same 
time. That is completely normal. If it's possible, ask friends and 
teachers to be quiet during such intense practice. 1 

26. You should try to develop a motor program , whereby you can execute a 
whole series 0 of actions extremely fast. 

a. Beware of the danger that you will get over-confident because of 
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your motor progranrand lfet your attention slip away from your 
action and your feedback and make mistakes. Even wheii you have c 
gooi motor program^ ybu5 will still ne~e<T to give a relaxed alert 
attention to your actions cues , feedback and plans. 

27. If it f s possible to practice alone, do it. If you' must practice in a 
group, try act as if alone. 

Why? To avoid th«£fear of other people's Evaluation which leads to 

high .psychological arousal that would cause rigid behavior and 

slow down your learning. c 



CONCLUSION 



\ 



This* is the end 'of .these suggestions. 

Perhaps you used to think you did not have an innate ability to do a-* 
particular skill and that you could never learn to ^o* it. Now perhaps you / 
caii imagine how much you can learn if you use sojne of the right technique^* 

If you have patience and persistence and use some of these useful 
techniques, you will be able to master many skills. Good luck! 



*** THE END *** 
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